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A. ENABLING LEARNING OBJECTIVE

ACTION: Identify the terminology associated with spatial disorientation.

CONDITIONS: | While serving as an aircrew member.

STANDARDS: | IAW: FM 3-04.301 and The Fundamentals of Aerospace Medicine.

a. Vertigo: A sensation of spinning or dizziness. The term vertigo is often misused by
aircrew members as a generic term to represent all forms of spatial disorientation that
they may experience.

b. Sensory illusion: A false perception of reality caused by the conflict of orientation
information from one or more mechanisms of the equilibrium. Sensory illusions are a
major cause of spatial disorientation.

c. Spatial disorientation: Spatial disorientation is a subset of situational awareness. It
is the inability to determine one's position, attitude, and motion relative to the surface
of the earth or other significant objects (i.e., trees, poles, or buildings).

d. Orientation or equilibrium: Orientation or equilibrium involves an individual's
accurate perception of their position, attitude, and motion relative to the earth.

(1) The body has five traditional senses: Vision, hearing, touch, smell, and
taste. With the possible exception of the latter two, all contribute to our
perception of orientation. The sensory inputs that provide orientation all act
simultaneously. Orientation is achieved through a continuos “loop” of
sensation and feedback.

(2) The sensory inputs that provide orientation and equilibrium are the visual,
vestibular, and proprioceptive systems.

B. ENABLING LEARNING OBJECTIVE

ACTION: Identify the role of vision in orientation.

CONDITIONS: | While serving as an aircrew member.

STANDARDS: | IAW FM 3-04.301 and the Fundamentals of Aerospace Medicine.

a. Vision is overwhelmingly the most important bodily sense of orientation. During
flight, 80 percent of orientation is dependent on the visual sense. When the visual
system is functioning normally, the vestibular and proprioceptive systems
complement the visual system providing us our optimum orientation or situational
awareness. During flight, in the absence of the visual system, the vestibular and
proprioceptive system can be unreliable.

b. Role of visual cues: Orientation by vision requires perception, recognition, and
identification. In other words, a person must determine their position by
understanding where other objects are in relation to themselves.

c. The visual system is comprised of two modes, focal and ambient vision. When

good focal and ambient visual cues are present, vision is dominant, and attention to
the other orientation senses is often minor or easily suppressed..
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d. Focal vision: The focal or central vision allows us to perceive images clearly.
Focal vision involves relatively fine detail.

(1) Focal vision is concerned with object recognition and identification. For
instance, when we read a book or look at our flight instruments we are uti-
lizing our focal vision.

(2) Focal vision cues provide the primary means by which judgments of
distance and depth are made. The images we perceive throughout our
lifetime are stored in memory so that we may compare their size to our own
position relative to them. (For example, a five ton cargo truck is of a known
size, therefore, we can judge our distance from it, depending on its retinal
projection.)

e. Ambient or peripheral vision: Responsible for orienting us within our environment.

(1) ltis the primary mode for detecting motion, although it has poor acuity
properties.

(a) Its function is largely independent of the function of focal vision.

(b) One can fully occupy central vision with the task of reading while
simultaneously obtaining sufficient orientation cues with peripheral
vision to walk or ride a bicycle.

(2) In the absence of the horizon, visual cues arising in the ambient visual
field can easily be misinterpreted and lead to disorientation.

(3) Peripheral vision detects motion, either our own motion or motion of other
objects around us. (For example, when we view a movie on a wide screen
such as flying an airplane through the Grand Canyon, we perceive ourselves
in motion.)

(4) Peripheral vision provides adequate orientation information in absence of
the perception of information from the vestibular apparatus. An individual can
still maintain balance through the use of the peripheral visual mechanism of
orientation.

f. Conditions for spatial disorientation: Current research has shown that the absence

of visual cues at a hover is the most likely predisposing condition for spatial
disorientation.

C. ENABLING LEARNING OBJECTIVE

ACTION: Identify the visual illusions.

CONDITIONS: While serving as a crew member.

STANDARDS: IAW FM 3-04.301 and the Fundamentals of Aerospace
Medicine.

a. Visual illusions may occur when visual cues are reduced by clouds, night, and/or
other obscurities to vision.
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(1) False horizon: The false horizon illusion occurs when the aviator
confuses cloud formations with the horizon or the ground. This illusion occurs
when an aviator subconsciously chooses the only reference point available
for orientation.

(a) A sloping cloud deck may be difficult to perceive as anything but
horizontal if it extends for any great distance in the pilot’s peripheral
vision. An aviator may perceive the cloud bank below to be
horizontal although it may not be horizontal to the ground, thus flying
the aircraft in a banked attitude.

(b) This condition is often insidious and goes undetected until the
aviator recognizes it and transitions to the instruments and corrects
appropriately.

(c) This illusion can also occur if an aviator looks outside after having
given prolonged attention to a task inside the cockpit. The confusion
may result in the aviator placing the aircraft parallel to the cloud bank.

(2) Fascination or fixation: Occurs when aircrew members ignore orientation
cues and focus their attention on their object or goal.

(a) Fixation: Target fixation, commonly referred to as target
hypnosis, occurs when an aircrew member ignores orientation cues
and focuses their attention on their object or goal. For example, an
attack pilot on a gunnery range becomes so intent on hitting the
target, he forgets to fly the aircraft, resulting in the aircraft striking the
ground, the target, or the shrapnel created by hitting the target.

(b) Fascination: may occur during the accomplishment of simple
tasks within the cockpit. Crew members may become so engrossed
with a problem or task that they fail to properly scan outside the
aircraft.

(c) Other types of fascination are associated with wheels-up
landings, rigid fixation on the lead aircraft during formation flight, and
over concentration on one instrument during instrument flight.

(3) Flicker vertigo is technically not an illusion, however, as most people are
aware from personal experience, viewing a flickering light can be both
distracting and annoying.

(a) Flicker vertigo may be created by helicopter rotors blades or
airplane propellers interrupting direct sunlight at a rate of 4 to 20
cycles per second.

(b) Other sources include such things as anti-collision strobe lights
flashing, especially while in the clouds. One should also be aware
that photic stimuli at certain frequencies can produce seizures in
those rare individuals who are susceptible to flicker-induced epilepsy.

(4) Confusion with ground lights: Occurs when an aviator, mistakes ground

lights for stars. This illusion prompts the aviator to place the aircraft in an
unusual attitude to keep the misperceived ground lights above them.
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(a) Isolated ground lights can appear as stars and this could lead to
the illusion that the aircraft is in a nose high or one wing low attitude.

(b) When no stars are visible due to overcast conditions, unlighted
areas of terrain can blend with the dark overcast to create the illusion
that the unlighted terrain is part of the sky. This illusion can be
avoided by referencing the flight instruments and establishing of a
true horizon and attitude.

(5) Relative motion is the falsely perceived self-motion in relation to the
motion of another object.

EXAMPLE: You are sitting in a car stopped at a stop light and unconsciously
reduce your scan outside the vehicle. Your peripheral (ambient) vision
detects the motion of another car pulling up along side your car. You
perceive the forward motion of the car beside you as the rearward motion of
your own vehicle. Alarmed, you slam on the brakes.

(a) The relative motion illusion can also occur during formation flight.
The forward, aft, up, or down movement of a lead or trailing aircraft
may be misinterpreted as movement of your own aircraft in the
opposite direction.

(b) The relative motion illusion can also occur to helicopter pilots
hovering over water or tall grass. The rotor wash creates a continual
waving motion, which makes it difficult to maintain a stationary hover
point.

(6) Altered planes of reference: Inaccurate sense of altitude, attitude, or
flight path position in relation to an object very great in size so that the object
becomes the new plane of reference rather than the correct plane of
reference; the horizon.

(a) A pilot approaching a line of mountains may feel the need to
climb although their altitude is adequate. This is because the
horizon, which helps the pilot maintain orientation, is subconsciously
moved to the top of the ridge line. Without an adequate horizon, the
brain attempts to fix a new horizon.

(b) Conversely, an aircraft entering a valley, which contains a slowly
increasing up-slope condition, may become trapped because the
slope may quickly increase and exceed the aircraft's ability to climb
above the hill, causing the aircraft to crash into the surrounding hills.

(c) When flying next to large cloud formations, the eyes may
interpret the cloud formations as a horizon. The tendency would be
to tilt away from the clouds.

(7) Structural illusions: Structural illusions are caused by heat waves, rain,
snow, sleet, or other visual obscurants.

(a) A straight line may appear curved when viewed through heat
waves.

(b) Heavy rain against aircraft windshields may cause a pilot on half-
mile final to perceive the runway as being 200 feet further away.
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(8) Height-depth perception illusion: Due to a lack of sufficient visual cues,
the aircrew member will experience the illusion that they are higher above the
terrain than they actually are.

(a) Flying over an area devoid of visual references, such as desert,
snow, or water will deprive the pilot of his perception of height.

(b) Flightin an area where visibility is restricted by fog, smoke, or
haze produces the same illusion.

(9) Crater illusion: When landing at night, the position of the landing light
may be too far under the nose of the aircraft. This will cause the illusion of
landing into a hole (crater).

(10) The size-distance illusion: A false perception of distance from an object
or the ground, created when a pilot misinterprets an unfamiliar object's size to
be the same as an object he/she is normally accustomed to viewing.

(a) An aircraft hovering close by with its dim position lights on, may
appear to be farther away than when viewed at the same distance
with its lights on bright.

(b) This illusion also occurs if the visual cues, such as trees, are of a
different size than expected. For example, the small trees of the
Midwest have the same shape and contrast as the tall trees of the
east coast. The pilot may fly his aircraft dangerously low, thinking
that he is further away from the ground.

(c) A pilot may falsely perceive an unfamiliar LZ to be the same size
as to which he is used to landing. For example, a pilot who is used to
landing at an airfield with a large runway 200 feet wide and 5,000 feet
long, may fly too low if making the same approach to a small airstrip
of 100 feet wide, 2,000 feet long.

(11) Autokinesis: The autokinetic illusion results when a static light appears
to move when it is stared at for several seconds. Uncontrolled eye
movement may possibly cause the illusion of movement as the eye attempts
to find some other visual reference points.

(12) Reversible perspective: At night, an aircraft may appear to be going
away when it is actually approaching. This illusion is often experienced when
an aircrew member observes an aircraft flying a parallel course. To
determine the direction of flight, the aircrew member should observe the
position of the aircraft lights (red, right, return).
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D. ENABLING LEARNING OBJECTIVE

ACTION: Identify the function of the vestibular system.

CONDITIONS: | While serving as an aircrew member.

STANDARDS: | IAW FM 3-04.301and the Fundamentals of Aerospace Medicine.

a. Even when deprived of vision, we can still sense our orientation to gravity as well
as movement occurring during activity. Part of this ability for orientation is due to the
organ of equilibrium found in the inner ear, the vestibular apparatus. The vestibular
system detects the position, motion and acceleration of the head in space. Although
we are not usually aware of the vestibular system, as we are with sight, hearing,
touch, and smell, it is essential for motor coordination, eye movements and posture.

b. The Vestibular system: The vestibular apparatus consists of three parts: the
semicircular canals, vestibule, and the cochlea.

(1) These end organs are small, measuring just 1.5 cm across. They reside
well protected within some of the densest bone in the body, the petrous
portion of the temporal bone.

(2) Within the vestibule lie the otolith organs. Both the semicircular canals
and the otolith organs interact together, providing vital information to the brain
about motion and orientation in Earth's gravity. The vestibular apparatus is
sensitive to pressure changes within the atmosphere and can be affected by
upper respiratory infections.

c. Vestibular function: The function of the vestibular system in spatial orientation is not
so overt as that of vision but is extremely important for three major reasons: Visual
tracking, reflex information, and orientation in the absence of vision.

(1) Visual tracking is most important function of the vestibular system. It
provides input to the brain to trigger reflex mechanisms in the eyes so that
when the head is turned, they can track an object accurately to prevent a
blurred image on the retina.

(a) The brain requires the eyes to present a clear picture. The clear
picture is easily accomplished when the head and body are still.
Imagine what would happen to the picture if you were to turn to the
right while still maintaining the image in sight. The images would
pass across the retina, as the head is turned, which would create a
blurred image.

(b) The vestibular apparatus tells the brain to send the eyes in an
opposite direction of the turn. So, if you were to turn your head to the
right, your eyes would deflect left, thereby, keeping the image in
focus.

(c) To demonstrate the vestibular function, hold your hand at eye
level so that the palm is facing you. Now, turn your head rapidly from
side to side. The image of your palm should remain clear. Now,
move your hand back and forth in front of your eyes; the image
becomes blurred. This image is what you would see if you did not
have a vestibular apparatus.
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(d) This reflex mechanism is responsible also for a condition known
as nystagmus.

1. Nystagmus is the jerky undulating movements that appear
when the eyes are unable to maintain steady fixation. It
consists of jerk movements induced by repeatedly moving
stimuli across the visual field.

Example: Nystagmus occurs in an aviator trying to track
multiple objects moving counter to the direction of the
aviator. The eye movements which cause nystagmus occur
in two phases. The slow phase movement occurs when the
eyes follow a target. The fast phase is seen as a quick
movement in the opposite direction returning the eyes to a
neutral position. As the peripheral area of the retina is
stimulated, this ensures that the eyes fixate on the next
target that enters the field of vision. Reduced acuity is
caused by the inability of the eyes to maintain steady fixation.

2. The involuntary, a rapid eye movement that occurs with
Nystagmus will prevent the aviator focusing inside or outside
the cockpit for a short period of time. Experiencing
Nystagmus during flight conditions such as nap of the earth
can produce fatal results.

(2) Reflex information: The vestibular apparatus provides reflex information
by providing the brain with information on the body’s activities. This is
accomplished through what is called vestibulospinal reflexes. They operate
to ensure stability of the body.

(a) Transient linear and angular accelerations, such as tripping and
falling, provoke rapid activation of various muscle groups to return
the body to a stable position. For example, if one were to fall
forward, the arms would come up to break the fall.

(b) Reflex information is also responsible for overpowering
spontaneous, instinctive inputs into the flight controls that are not the
necessarily the correct inputs. Instinctive, spontaneous imputes into
the flight controls due a spontaneous reaction may be difficult to
overcome. This can only be avoided through continuous training and
education.

(3) Orientation without vision: The vestibular apparatus provides the brain
the necessary orientation information when there is an absence of vision.

(a) If we did not have the vestibular mechanism providing additional
orientation information, we would not be able to walk in complete
darkness. We would always lose our balance and fall.

(b) The body receives information during turns and rolls even when
the eyes aren't providing this information.
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d. Components of the vestibular system:
(1) Semicircular canals:

(a) The semicircular canals are arranged at right angles to each other
enabling them to detect angular acceleration in the yaw, pitch, and
roll axis. Each semicircular canal is comprised of three canals, an
ampula, and a cupula.

(b) The semicircular canals contain endolymph fluid which is allowed
to travel freely throughout the vestibular cavities. When angular
acceleration is applied to the body, the semicircular canals and
endolymph fluid are also accelerated. However, the fluid within the
canals lags behind the moving canal walls.

(c) The motion of the lagging endolymph fluid causes a gelatinous
structure, the cupula, to bend or deviate in the opposite direction of
the fluid movement. If in a right turn or clockwise rotation, the cupula
is deflected left. The cupula, when bent, stimulates hair cells termed
cilia, located beneath the cupula. This, in turn, sends nerve impulses
via the vestibular nerve to the brain. The cupula is located at the
enlarged base of the canal called the ampulla. These impulses are
interpreted as rotation of the head. When no acceleration takes
place, the cupula remains in a steady state.

EXAMPLE: When a glass of water is rotated, the water lags behind
the direction of rotation until friction between the glass and the water
pulls the water to the same speed of the turning glass. This action is
the same for the endolymph fluid within the semicircular canals.

(d) Fluid movement within the canals only takes place during the
periods of acceleration. If the turn is prolonged and remains
constant, the endolymph catches up with the canal wall and the canal
reaches equilibrium. The cupula is no longer deviated and the brain
receives the false impression that the turn has stopped.

(e) If the turn is reduced and thus acceleration is reduced, the
endolymph inertia will continue in the direction of the turn while the
canal wall is slowed. This results in the deflection of the cupula in the
opposite direction. The brain then receives a false impression of an
opposite turn.

(2) Otolith organs:

(a) The vestibule contains two otolith organs, the utricle, and the
saccule. The utricle is a sac-like inner ear organ containing otoliths
which sense forward and backward motion of the head. The saccule
is a sac-like inner organ containing otoliths which senses vertical
motion of the head. Together, they translate gravitational and linear
inertial forces into spatial orientation information, specifically,
information about tilt and linear motion of the head (Forward, aft, up,
and down). Both organs are dependant on gravitational and inertial
forces.
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(b) The otolith organs consist of plate-like congregations of sensory
cells (cilia), which project up into a gelatinous layer, the otolithic
membrane. This membrane is filled with small calcium carbonate
crystals or othilithic stones. The calcium carbonate plate is very
dense. It shifts when the head is subjected to linear acceleration.

(c) When the cilia are bent by the fore and aft shift of this membrane,
they send nerve impulses to the brain. These impulses are
interpreted as movement of the body or head: such as head tilt
forward or falling forward.

(d) For example, when the head is tilted backward, the gelatinous
layer is shifted, thereby bending the cilia. The brain receives signals
that the head is tilted backward.

E. ENABLING LEARNING OBJECTIVE

ACTION: Identify vestibular illusions.
CONDITIONS: | While serving as an aircrew member.
STANDARDS: | IAW: FM 3-04.301 and the Fundamentals of Aerospace Medicine.

NOTE: Vestibular illusions of flight usually occur when the pilot is deprived of a visual
horizon and is involved in accelerative and decelerative flight.

a. Somatogyral illusions: lllusions created when the body is turning or when it is
subjected to angular acceleration for prolonged periods. It is the inability of the
semicircular canals to register accurately a prolonged rotation.

(1) The leans: The most common form of spatial disorientation. Usually
occurs when an aircrew member lacks visual cues for orientation.

(a) Characterized by a false sensation of bank when the aircraft is in
level flight.

(b) The leans are caused when a pilot allows the aircraft to enter into
an imperceptible turn for several seconds. The semicircular canals
will not detect the roll if the rate of roll is less than 2 degrees per
second (sub-threshold maneuver).

(c) Some time afterward, the pilot may become aware of the wing-
low attitude from reference to the instruments and initiate a recovery
to level flight.

(d) This maneuver will stimulate the semicircular canals such that,
the pilot will perceive a banked attitude in the opposite direction of
the initial turn. The vestibular system will tell the pilot they are now
turning. The false sensation of bank can persist for several minutes.

(e) The failure to perceive the initial sub-threshold roll, and then the
conflict between the correct visual perception of straight and level
and the vestibular perception of a false turn causes the pilot to lean in
the initial roll. The result is the pilot’s subconscious attempt to reduce
the conflict between the visual and vestibular system.
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(2) Graveyard spiral:

(a) Usually occurs in a fixed-wing aircraft but can occur in rotary-
wing aircraft.

(b) The pilot unknowingly enters a coordinated steep descending
spiral, which falsely stimulates the semicircular canals.

(c) If a pilot unknowingly enters a turn of less than 2 degrees per
second, the pilot will have the false perception of straight and level
flight. However, the aircraft will be descending in a turn.

(d) Upon recovery from the prolonged spiral to straight and level
flight, the pilot will experience a sensation of turning in the opposite
direction. This is because the fluid remains in motion, which deflects
the cupula. This makes him/her feel as though he/she were turning
in the opposite direction.

(e) If the pilot is inexperienced, the pilot may correct for the false
impression by entering back into the original spiral direction.

(f) The rates of descent in a spiral are extremely high, therefore
quick action is necessary to overcome this type of illusion.

(3) Coriolis illusion:

(a) This is the most dangerous vestibular illusion because of its
overwhelming and incapacitating effects.

(b) The Coriolis illusion may occur when a prolonged turn is initiated
and the pilot makes a head motion in a different geometric plane.

(c) When a pilot enters a turn and then remains in the turn, the
semicircular canal corresponding to the yaw axis is equalized. The
endolymph fluid no longer deviates the cupula.

(d) If the pilot initiates a head movement in another geometric plane
other than that of the turn, the yaw axis semicircular canal is moved
from the plane of rotation to a new plane of nonrotation. The fluid
then slows down in that canal, resulting in a sensation of a turn
opposite that of the original turn.

(e) Simultaneously, the two other canals are brought within a plane
of rotation. The fluid then stimulates the two other cupulaes.

(f) The combined effect of the cupla deflection in all three canals,
creates the perception of motion in three different planes of rotation:
yaw, pitch, and roll. The pilot will experience a very strong tumbling
sensation.

b. Somatogravic illusions: lllusions produced when the body is subjected to gravito-
inertial (simulated gravity produced by acceleration) forces whereby the pilot falsely

perceives a nose high or nose low attitude during changes in linear acceleration (up

and down, fore and aft).
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(1) Oculoagravic illusion: Movement of the eyes during weightlessness.

(a) The oculoagravic illusion results from a rapid downward motion
of the aircraft. Usually occurring during a down draft condition or
during rapid descent from a hover condition.

(b) The vertical stimulation of the otolith organ produces an upward
shift of gaze in the eyes. The eyes then sense a movement of the
aircraft instrument panel in a downward motion.

(c) This results in a sensation that the aircraft is in a nose-low
attitude (diving).

(d) The pilot will then erroneously correct for the perceived condition
by pulling aft cyclic.

(2) The elevator illusion:
(a) Occurs during upward acceleration.

(b) The upward vertical stimulation of the otolith organ produces a
downward shift of gaze in the eyes. The eyes then detect movement
of the aircraft instrument panel in an upward motion.

(c) Normal pilot response is to push forward on the cyclic to reduce
perceived nose up attitude.

(3) Oculogravic illusion: Visual perception altered as a result of unfamiliar
exposure to accelarative and decelerative gravito-inertial forces.

(a) When an aircraft accelerates forward, as in a takeoff or added
power condition, a gravito-inertial force is applied to the head in a
rearward motion.

(b) The otolith organ (utricle) is shifted to the rear just as if the head
were tilted backward. This movement of the membrane is the same
movement that would occur if the head were tilted backward.

(c) The otolith organ sends erroneous signals to the brain that the
head is tilting backwards. This signal results in the pilot sensing a
nose high attitude.

(d) The normal reaction is to push forward on the cyclic and dive the
aircraft to overcome the sensation of an excessive climb.

(e) The decelerative version of the oculogravic illusion is an illusion
of pitch nose down on sudden deceleration and is more frequent in
rotary wing flight than the accelerative version. It can occur when an
aircraft decelerates, such as a landing or reduced power condition,
the gravito-inertial motion is applied to the head in a forward motion.
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F. ENABLING LEARNING OBJECTIVE

ACTION: Demonstrate Vestibular illusions
CONDITIONS: | Given a Barany Chair
STANDARDS: | IAW: FM 3-04.301and the Fundamentals of Aerospace Medicine.

G. ENABLING LEARNING OBJECTIVE

ACTION: Identify the proprioceptive mechanism of equilibrium.

CONDITIONS: | While serving as an aircrew member.

STANDARDS: | IAW FM 3-04.301 and the Fundamentals of Aerospace Medicine.

NOTE: The nonvestibular proprioceptors (seat of the pants) make up the third
mechanism for equilibrium.

a. There are a variety of sensory nerve endings contained within the muscles,
tendons, and joints, and skin.

(1) These nerve endings provide orientation cues to the brain while on the
ground as well as in flight.

(2) The nerve endings respond to pressure created by gravity or inertial
forces. For example, when we sit, pressure on the buttocks sends signals to
the brain, providing orientation information.

b. Seat of the pants flying:

(1) Inthe absence of visual cues, a pilot will be unable to maintain a level
attitude because the proprioceptive system detects gravito-inertial forces that
are often inaccurate.

(2) Information from the proprioceptors does not necessarily reinforce
orientation information from the visual and vestibular system. The
information provided by the proprioceptive system might be misleading, which
is why aviators should not rely solely upon seat of the pants flying.

(a) During a turn, the downward forces of gravity coupled with the
outward centrifugal forces, creates a resultant force. The resultant
force is dependent on the size and force of the two vectors.

(b) This resultant force pulls the aircrew member toward his seat
regardless of the speed or direction of the turn. The aviator will
experience the perception of turning as well as the false perception
that the aircraft is climbing simultaneously. Upon the completion of
the turn, the aviator will no longer be pulled down into the seat
resulting in the cessation of the turn as well as the false perception
that the aircraft is descending.

(3) The proprioceptive mechanism is unreliable in the absence of vision while

in flight. An aviator must not try to fly by what they feel is right when deprived
of the visual sense.
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H. ENABLING LEARNING OBJECTIVE

ACTION: Identify the types of spatial disorientation.

CONDITIONS: | While serving as an aircrew member.
STANDARDS: | IAW FM 3-04.301 and the Fundamentals of Aerospace Medicine.

a. Type | (unrecognized): Pilot does not perceive any indications of spatial disorientation.
In other words, he has no apparent orientation problems. Type | disorientation is the most
dangerous type of disorientation, because the pilot is unaware of a problem and fails to
correct the disorienting situation. This type of disorientation usually results in aircraft
mishaps.

(1) The pilot may see the instruments as functioning properly.
(2) There may be no indications of aircraft control malfunction.

(3) An example of this type of SD would be the height/depth perception illusion
where the pilot inadvertently flies the aircraft into the ground due to lack of visual
cues.

b. Type Il (recognized): Pilot perceives a problem (resulting from spatial disorientation) but
may not recognize it as spatial disorientation.

(1) The pilot may feel that a control malfunction is occurring.
(2) The pilot may perceive an instrument failure as in the graveyard spiral, a classic
example of Type Il disorientation. The pilot does not correct the aircraft roll as
indicated on the attitude indicator because his false vestibular indications of straight
and level are so strong.
c. Type lll (incapacitating): Pilot experiences an overwhelming sensation of movement,
such that he/she cannot properly orient himself/ herself by using the aircraft instruments.

I. ENABLING LEARNING OBJECTIVE

ACTION: Identify the dynamics of spatial disorientation.
CONDITIONS: | While serving as an aircrew member.
STANDARDS: | IAW FM 3-04.301 and the Fundamentals of Aerospace Medicine.

a. Visual dominance:

(1) A learned phenomena whereby one uses focal visual cues while excluding
other sensory cues.

(2) Very complex and fragile skill. It can be lost due to events that disrupt
concentration on flying the aircraft.

(3) Acquired through training.
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b. Vestibular suppression: Active process of visually overriding undesirable vestibular
sensations.

EXAMPLE: Vestibular suppression is when a figure skater stops spinning and doesn't feel
dizzy or overcome by Nystagmus.

c. Vestibular opportunism: The propensity of the vestibular system to fill an orientation void
swiftly.

J. ENABLING LEARNING OBJECTIVE

ACTION: Identify the measures to prevent spatial disorientation.

CONDITIONS: | While serving as an aircrew member.
STANDARDS: | IAW FM 3-04.301 and the Fundamentals of Aerospace Medicine.

NOTE: Spatial disorientation can't be totally prevented, however, the possibility of spatial
disorientation occurring can be reduced by using the following measures.

a. Aviation training:

(1) Training is the most important measure to reduce the possibility of spatial
disorientation. Through training, an aircrew member learns the "how’s" and "why's"
of spatial disorientation. An aircrew member must understand the limitations of the
sensory mechanisms, the particular flight maneuvers that can lead to spatial
disorientation, and the conditions where errors in perception are most likely to
occeur.

(2) Instrument training must be performed on a regular basis in order to maintain
proficiency. It also reinforces the skills necessary for a good instrument cross
check.

b. Fly the aircraft.
(1) Never try to fly both VMC and IMC at the same time. If you lose sight of the
ground or significant objects, transition to the instruments and perform the
emergency IMC procedures.

(2) Never fly without visual reference points (either an actual horizon or an artificial
horizon).

(3) Utilize continuous scanning techniques during the day and during night
operations. Never stare (either at lights or objects).

c. Instrumentation.
(1) Trust your instruments.
(2) Cockpit design: Position new equipment within the cockpit in areas that reduce
the necessity for head movements. Ideally, instruments should be as easy to

interpret as external cues.

d. Avoid self-imposed stressors. They make one more susceptible to sensory illusions.
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K. ENABLING LEARNING OBJECTIVE

ACTION: Identify the corrective actions to treat spatial disorientation.
CONDITIONS: | While serving as an aircrew member.

STANDARDS: | IAW FM 3-04.301 and the Fundamentals of Aerospace Medicine.

a. Transfer control of the aircraft if there are two pilots (seldom will both pilots experience
disorientation at the same time).

b. Delay intuitive reactions.
c. Refer to the instruments immediately upon losing the horizon as reference.
d. Develop and maintain instrument crosschecks.

e. Trust your instruments!
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